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Are Sheets Worth the Money?  Sleep On It.

1. Goal

Sheets, fabrics, and linens can vary greatly in both price and quality.  Polyester blends tend to be very stiff and inexpensive; whereas pure cottons tend to be soft, comfortable, and more expensive.  Nevertheless, exactly how pricey pure cotton sheets are depends on specific thread counts.

We are looking to determine whether a difference can be detected between 100% cotton fabric samples of varying thread counts.  Being struggling college students, we would like to see if a sheet sample with a higher thread count and more expensive price is really preferred.  

We will be testing the feel of a 250-thread count Egyptian cotton and a 230-thread count sateen material.  The two fabrics respectively cost $6.99 and $5.99 per square yard.  For a twin extra long bed outfitted with a fitted sheet, a flat sheet, and two pillowcases, a total of 8.4 square yards of sheet material is needed.  At the aforementioned prices, one would save over eight dollars by using the less expensive sheets.  For a king size bed outfitted with a fitted sheet, a flat sheet, and three pillowcases, a total of 14.979 square yards of material is needed.  Choosing the less expensive sheet fabric to outfit a king size bed saves a consumer just under fifteen dollars.  Even these figures are likely underestimates, as these are the prices for the cloth             

2. Null Hypothesis

Of the students who felt a difference in the two materials, they will prefer the two sheets equally.  In other words, half of the opinionated testers will prefer the more expensive sheet and half will prefer the less expensive sheet.  

In order to test the null hypothesis, we will have to ask the subjects two questions.

Question 1 – Do you prefer one sheet to the other?  

Question 2 – Which sheet do you prefer?  

From these two questions, we will be able to determine how many people in the total population had an opinion, how man preferred the more expensive sheet, and how many preferred the less expensive sheet.

3. Alternate Hypothesis

Our alternate hypothesis is that the students who have a preference will favor the more expensive 250-thread count Egyptian cotton sheet.

4. Parameters

We feel that a randomly selected consumer will probably prefer the more expensive sheet and we will call that probability Ptrue.  We will be testing the parameter Ptrue.  The probability that consumers will not prefer the more expensive sheet is Ptrue.  Among those with an opinion, Ptrue + Pnull  = 1. According to our null hypothesis, Ptrue  = Pnull = 0.5.  According to our alternate hypothesis, Ptrue > 0.5.  

5. Significance level

Seeing as how I would like to report these results as statistically significant, I will choose the significance level to be 0.05. The significance level is the probability of obtaining results in the critical region by chance. This means I will only leave a 5 percent chance of a type 1 error. In this setting, a type 1 error corresponds to the conclusion that my Opinionated Cloth Users prefer the most expensive cloth, when there is in fact no true preference. 

6. Critical region

The critical region is the set of results that are significant, or the experimental results that are not likely to have occurred by chance alone. Therefore, let us assume that N ≥ 30. This test is right-sided because my alternative hypothesis is that ptrue > pnull. Therefore, to find the critical region I will need to find z0 with the area to the right of z0 under the standard normal curve equal to the significance level of 0.05. And so, using a table, I find that z0 = 1.65, and I will reject the null hypothesis provided

which is therefore P’s critical region. Denote the right-hand side of this inequality as

and call this quantity the critical value. I find that for any N ≥ 30, I can find pcrit.
7. Power Hypothesis

I believe that at least 80 percent of opinionated cloth users will prefer the more expensive cloth, as the more expensive cloth will probably feel nicer to the skin and contains a higher thread count. I will now calculate the power of this test with respect to the idea that ptrue = ppow = .8. If  N ≥ 30 I can use the normal approximation, and the area to the right of the standardized pcrit under the standard normal curve will be the probability that I correctly conclude the alternate hypothesis assuming ppow = ptrue. The standardized pcrit equals

If I believe that at least 80 percent of opinionated cloth users will prefer the more expensive cloth, then the chance of a type 2 error is at most 1 – power. In this setting, a type 2 error corresponds to the chance that ptrue ≥ .8, but I report no preference.
8. Pre-test population

Our pre-test population will include everyone that is in class on Thursday, February 19, 2004.  If everyone attends, we will have 30 or greater students so as to avoid using the binomial distribution as a means of estimating critical value and power.  

However, there are several problems with this population specific to our experiment.  In general, the Math 5 class is a bad sample population in that it is not a representative sample.  Our population includes all people that sleep on beds, and thus would be willing to judge the quality of the sheet samples we put before them.  More specifically, we are most interested in people who would be purchasing sheets, or would influence someone’s purchase of sheets.  Our sample population is a much more limited group.  With the exception of our professors and professor’s assistant, it is safe to assume that every member of our test population is under 30 years of age, and the average age is likely less than 25.  I can reasonably make this claim because of a past survey performed on the same sample
.  With such a young sample, it is reasonable to expect that this group does not have as much experience in sheet purchases as a more diverse sample would, and also would be less likely to make such a purchase in the near future.  Also, since the majority of the sample population live on campus
 and thus must purchase sheets for twin-extra long beds, the selection of sheets may be somewhat more limited.

These issues are very important to a sheet manufacturer, for instance, who would likely not be as attentive to a survey of this population as they would for a more reliable estimate of their customers.  However, for the sake of the accuracy of the survey, these differences between sample and population are not as important so long as both groups have similar breakdowns of people with degrees of touch-sensitivity.  Also, since we are concerned with not only quality but price as well, the survey is more appropriate for a college student population.

9. Materials

For the experiment we will need three administrators: A distributor/marker, and two testers.  Also, I will need several small samples of the two sheets we are comparing.  Both sheets are all cotton, but are of different thread counts.  One sheet is made of 250-thread count Egyptian cotton and one is of 230-thread count sateen material.  The difference is not so great as to make the finer weave very obvious, but enough so that the price difference is significant.  All the samples should be the same size and should be as similar appearance and touch as possible (i.e. no tattered edges, no spots or stains, etc).  Since we will be testing students in pairs, we will need four samples of each sheet.
  Also each tester will need Data Sheet 1 and the distributor/marker will need Data Sheet 2.  We think that 30 seconds is plenty of time to determine which sheet is preferable, so we will need a clock with a second hand to keep this limit.  Accordingly, since there are 44 students in the class, we should allow (44/2)/2 = 11 minutes to complete the experiment.

10. Protocol

Participants will be called to the testing area where two sheet samples will be on the desk.  One will be marked with a black pen and one will not.  The participant will then be asked question 1:

Do you prefer one sheet over the other?

If the participant responds “no,” he or she will be allowed to leave.  If the participant responds “yes,” he or she will be asked question 2 and 3:

Which sheet do you prefer?

Would you be willing to pay $10 more to have [preferred sheet] rather than [other sheet]?

The participant’s answer to all applicable questions will be recorded on Data Sheet 1, and the participant will be allowed to leave.  The distributor/marker will then come retrieve the sheet samples and replace them with sheet samples for the next participant.

The distributor/marker will be in charge of creating 4 sets of sheet samples (2 sets for each testing station).  Each set will consist of one 250-thread count Egyptian cotton sheet and one 230-thread count sateen sheet.  One of these sheets will be marked with a black pen.  To determine which sheet will be marked, the distributor/marker will generate a random number in Excel (either 0 or 1).  If the number is a zero, the marker will mark the 250-thread count sheet with a black pen, and if the number is a one, the marker will mark the 230-thread count sheet with a black pen.

To decide which set of sheets will be placed before each participant, the distributor/marker will again generate either a 0 or a 1 in Excel.  If the number is a 0, the participant will be given Set 1, and if the number is a 1, the participant will be given Set 2.  On Data Sheet 2, the correlation between participant and set number will be recorded.  In this manner, the Experiment will be double blind.

The significance of Question 3 will be discussed in our post-pretest conclusion.

� In January 2004 I surveyed the same Math 5 class on an unrelated matter, (hereinafter Dining Survey) and asked the year of every student.  The majority were freshmen, and since most freshmen younger than twenty, it is reasonable to expect the total population to be younger than 25.


� Dining Survey (Jan 2004).


� See Protocol





